Clostridium         501
Biochemical Properties. Clostridium septicum produces acid
and gas from glucose, fructose, galactose, maltose, lactose, and
salicin, but not from sucrose (thus differing from CEost. chauvoei),
mannitol, dulcitol, glycerol, or inulin. Milk is slowly acidified, coag-
ulated, and slightly digested, and some gas is formed. Gelatin is
slowly liquefied. Coagulated blood serum is not liquefied. Blood-
agar plates show alpha hemolysis followed in a few days by the beta
type. Cooked meat medium is turned pink; gas is produced
but there is no digestion. Hib-
ler's brain medium is turned
black. The organism is indol
negative, NH3 slight, H2S posi-
tive, M. R. negative, and V. P.
negative. Nitrates are reduced;
methylene blue is not reduced;
the catalase test is negative.
Antigenic Structure and
Toxins. Both O and H antigens
for the organism have been
described. On the basis of O
antigen it can be divided into
four distinct agglutinative                                    *
groups.   Each of these groups     FIG. 31.4-Clostridium septicum agar
in   turn   is   divided   into   sub-     colony,   X TOO.    (From   Nowak:   Docu-
,-,      i     .       *. TT       ..       menta Microbtologica, courtesy Gustav
groups on the basis of H anti-    Fischer.)
gen.    Some   antigenic   compo-
nent is common to both Clost. septicum and Clost. chauvoei, because
positive cross-agglutination and cross-complement-fixation tests are
possible.
Exotoxin is produced by the organism. A 48-hour-old filtrate
will produce death in guinea pigs within 30 minutes in doses as
small as 0.5 ml. The exotoxin produced seems to be common to all
four antigenic types.
Pathogenicity. Experimentally, the organism produces disease
in guinea pigs, rabbits, mice, and pigeons. Species which are natu-
rally infected are man, horse, sheep, cow, and the pig. Dogs and
cats are susceptible but rarely are infected.
Malignant edema is usually an acute, febrile disease that termi-
nates fatally in two or three days. In man it may be so acute that
death occurs in 24 hours.
Gas may not be present in great quantities, although some gas
bubbles are always found. The edema is blood-stained and usually
gelatinized. Muscle underlying subcutaneous infection is dark red
in color and soft in consistency. Hemoglobin-stained fluid may be
found in the body cavities and in the pericardial sac. The action of